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LETTER OF TRANSMITTAL. 

U. S. DEPARTMENT OF AGRICULTURE, 
OFFICE OF EXPERIMENT STATIONS, 

Washington, D. C, April 5, 1906. 

SIR: I have the honor to transmit herewith an article on Principles 
of Nutrition and Nutritive Value of Food, by Prof. W. O. Atwater, 
special agent in charge of nutrition investigations, prepared in accord- 
ance with instructions given by the Director of this Office. For a 
number of years the Department has carried on studies regarding the 
kinds and amounts of foods consumed by persons of different occupa- 
tions and with different incomes, the composition of food, the relative 
cost of nutrients when furnished by different foods, and many more 
technical questions. The present bulletin discusses the general prin- 
ciples of nutrition, as well as a number of the more important phases of 
the subject, with special reference to the results obtained in Depart- 
ment investigations and the closely related work of the agricultural 
experiment stations. As the work has progressed the earlier ideas 
have been modified, and the present bulletin is designed to supplement 
and replace earlier Department publications by the author having a 
similar scope. In preparing this bulletin Professor Atwater has had 
the assistance of Miss Helen W. Atwater. 

The first edition of this bulletin was published several years ago. 
In preparing this edition for publication a number of changes which 
seemed desirable have been made. 

It is believed that the article is a useful summary of available infor- 
mation on the subject, and its publication as a Farmers' Bulletin is 
therefore recommended. 

Eespectfully, A. C. TRUE, 
Directw. 

Hon. JAMES WILSON, 
Secretary of Agriculture. 
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PRINCIPLES OF NUTRITION AND NUTRITIVE 
VALUE OF FOOD. 

INTRODUCTION. 

The problem of proper nutrition has always been of great impor- 
tance, yet scientific study of this subject is comparatively recent. Food 
investigations have been carried on in Europe for some three-quarters 
of a century, and for a less time in the United States. In recent years 
the development of this subject has been very rapid; a large number of 
investigations have been carried on under the auspices of this Depart- 
ment, the agricultural experiment stations, and various educational 
institutions, and many facts of interest and importance have been 
learned. It seems desirable, therefore, to summarize this informa- 
tion, and, so far as possible, to interpret the results in such a way as 
to show their practical application. 

Constant use has made us so familiar with our ordinary foods that 
we seldom realize how complicated they are; yet a thorough under- 
standing of them takes us far, not only into chemistry, but into physics 
and physiology as well. 

CHEMICAL COMPOSITION OF THE BODY AND OF FOOD. 

The chemical substances of which the body is composed are very 
similar to those of the foods which nourish it. They are made up of 
the same chemical elements, and hence the two may be discussed 
together. From fifteen to twenty elements are found, among the 
most abundant of which are oxygen, hydrogen, carbon, nitrogen, cal- 
cium, phosphorus, and sulphur. The elements are so combined as to 
form a great variety of compounds in both body and food. The most 
important kinds of compounds in the body and in foods are protein, 
fats, carbohydrates, mineral matter, and water. The functions of 
these compounds in the food, as explained in detail later in this bul- 
letin, are to build and repair the various tissues of the body and to 
supply it with heat and muscular energy. 
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The dietary standards0 given in the table (pp. 34, 35) are based, as 
far as possible, upon the results of observation and experiment, but are 
at best general estimates and not guides to be blindly followed. They 
are subject to revision in the light of further experimental evidence. It 
will be observed that the amounts of energy provided in the American 
standards are somewhat larger than in the European standards (Voit's). 
This corresponds to the observed fact that people in this country, more 
especially the working people, are as a rule better fed and do more work 
than those of corresponding classes in Europe. The quantities of pro- 
tein in these standards are larger in proportion to the fuel ingredi- 
ents—that is, the nutritive ratio is narrower—than is found in the 
average American diet. In this respect the standards agree more 
nearly with the diet of well-to-do people in Europe. It is believed 
that the larger amount of protein represents rather more nearly a 
physiological ration than do the proportions as found in the majority 
of actual dietaries. 

The results of a large amount of experimental investigation bear out 
the common belief that the American, as a rule, uses more food than the 
European of the same class. The character of the food is, however, 
quite different. The poor peasants of Russia and northern Germany 
live chiefly upon rye bread, potatoes, and some sort of fat. In Italy 
maize, chestnuts, and acorn meal form an important item in the diet of 
a considerable portion of the poorer population. The use of meat among 
the working population of most European and Asiatic countries is very 
much less general than in America, because its cost is prohibitive. 

I In the majority of European dietaries the fats occur in relatively 
smaller and carbohydrates in relatively larger amounts than in Ameri- 
can dietaries. This is probably due in large measure to the smaller 
quantities of meats used in the former dietaries. 

t Among the more scantily nourished peoples of the globe are the 
poor of India and China. They live largely on rice and other cereals 
and vegetables, with more or less of pulse and other legumes, and 
often on quantities which to the ordinary American would seem little 
more than a starvation diet. 

A close examination of the detailed statistics from which those of 
Table III (p. 28) have been selected shows that, although there may be 
occasional wide variations between two individuals of a given class in 
respect to the total amounts of food eaten, yet, on the whole, through 
extended periods, there are not unusually large variations in amounts of 
protein or energy in the food consumed by different individuals of the 
same class; that is, under similar conditions as regards work or rest. 

a For several years an effort has been made to collect statistical and experimental data 
with a view to revising dietary standards. The amount of data at present (1906) available 
is very large, and the work of systematizing it is well under way. It seems probable that 
the revised dietary standards will differ somewhat from the standards published in this and 
earlier publications of this Department. 
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MAKING HOME STUDIES OF DIETARIES. 

Any housekeeper who wishes to know how the nutritive value of the 
food she provides for her family corresponds with the dietary stand- 
ards can easily make a simple dietary study in her home, and by so 
doing can perhaps not only provide meals that are more in accordance 
with the needs of her family, but frequently also save money by sub- 
stituting less expensive but equally nutritious and attractive food 
materials for some of those usually served. 

The simplest way to make such a study is to weigh all different 
kinds of food materials in the house at a given time, say after supper, 
recording the weights in a convenient book. All the food purchased 
during the days during which the diet is being studied is weighed and 
recorded, and at the close of the study, which may be conveniently of 
seven or ten days' duration, all food materials remaining on hand are 
weighed as before. From the quantities of the different kinds of food 
on hand at the beginning and purchased during the period are sub- 
tracted the quantities left on hand at the close of the study. The dif- 
ference represents the amounts used. The quantity of nutrients in 
the different materials is calculated from the figures for percentage 
composition given in Table I, or in other more comprehensive tablesa. 
In order to express the quantities of nutrients in values per man per 
day, the number of meals taken by different members of the family 
are multiplied by the factors given on page 33, pointing off one deci- 
mal place. The result gives the equivalent number of meals for a 
man. The equivalent number of meals taken divided by 3 gives the 
equivalent number of days for one man. The total nutrients for the 
whole period, divided by this latter quantity, gives the nutrients per 
man per day. From these latter figures the fuel value of the diet can 
be computed by means of the factors given on page 33. In a similar 
way the value of any menu for one day or one meal may be calculated. 
It is to be remembered that in a short period, such as a day or two 
days, the diet may fluctuate according to the materials used so as to 
give more of one kind of nutrients and less of another, or more or less 
total nutrients than the average diet, while in periods of a week or ten 
days the diet is more likely to approach an average. 

ADAPTING FOOD TO THE NEEDS OF THE BODY. 

All persons are alike in that they must have protein for the building 
and repair of the bodily machine and fuel ingredients for warmth and 
work, but individuals differ in the amounts and proportions they 
require, and even among those in good health there are many who are 
obliged to avoid certain kinds of food, while invalids and people with 
weak digestion must often have special diet. 

«See especially U. S. Dept. Agr., Office of Experiment Stations Bui. 28, revised. 
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For people in good health and with good digestion there are two 
important rules to be observed in the regulation of the diet. The first 
is to choose the things which "agree'' with them, and to avoid those 
which they can not digest and assimilate without haröi. The second is 
to use such kinds and amounts of food as will supply all the nutrients 
the body needs and at the same time avoid burdening it with superflu- 
ous material to be disposed of at the cost of health and strength. 

For guidance in this selection, nature provides us with instinct, 
taste, and experience. Physiological chemistry adds to these the 
knowledge—still new and far from adequate—of the composition of 
food and the laws of nutrition. In our actual practice of eating we 
are apt to be influenced too much by taste—that is, by the dictates of 
the palate; we are prone to let natural instinct be overruled by acquired 
appetite, and we neglect the teachings of experience. We need to 
observe our diet and its effects more carefully and to regulate appetite 
by reason. In doing this we may be greatly aided by the knowledge 
of what our food contains and how it serves its purpose in nutrition. 

Though there may be differences among abnormal persons, for the 
great majority of people in good health the ordinary food materials— 
meats,fish,eggs,milk,butter,cheese, sugar, flour, meal,and potatoes and 
other vegetables—make a fitting diet, and the main question is to use 
them in the kinds and proportions fitted to the actual needs of the body. 

When more food is eaten than is needed, or when articles difficult 
of digestion are taken, the digestive organs are overtaxed, if not posi- 
tively injured, and much energy is thus wasted which might have been 
turned to better account. The evils of overeating may not be felt at 
once, but sooner or later they are sure to appear—perhaps in an exces- 
sive amount of fatty tissue, perhaps in general debility, perhaps in 
actual disease. The injurious effects of food which does not " agree " 
with a person have already been pointed out. 

ADVANTAGES OF SEVEEAL MEALS A DAY. 

The theory is advanced from time to time that one or two meals a 
day are preferable to the three commonly served in this country. If 
the same amount of food is to be eaten it is hard to see the advantage 
of two very hearty meals over three ordinary ones. The best physi- 
ological evidence implies that moderate quantities of food takon at 
moderate intervals are more easily and completely digested by ordi- 
nary people than larger quantities taken at long intervals. If the 
food ordinarily taken is considered excessive and the aim is simply to 
reduce the amount, it would seem more rational to make all the meals 
lighter than to leave out one. The very fact that the custom of eating 
a number of meals a day has so long been almost universal indicates 
that it must have some advantages which instinct, based upon experi- 
ence, approves and justifies. 



m 
PECUNIAEY ECONOMY OF FOOD. 

Although the cost of food is the principal item in the living expenses 
of a large majority of the people, and although the physical welfare of 
all is so intimately connected with and dependent upon diet, very few 
of even the most intelligent have any clear ideas regarding the actual 
nutriment in the different food materials they use. In too many cases 
even those who wish and try to economize know very little as to the 
combinations which are best fitted for their nourishment and have still 
less information as to the relation between the real nutritive value of 
different foods and their cost. 

The question here to be considered is this: Of the different food 
materials which are palatable, nutritious, and otherwise suited for 
nourishment, what ones are pecuniarily the most economical ; in other 
words, what ones furnish the largest amounts of available nutrients at 
the lowest cost ? In answering this question it is necessary to take 
into account not only the prices per pound, quart, or bushel of the dif- 
ferent materials, but also the kinds and amounts of the actual nutri- 
ents they contain and their fitness to meet the demands of the body for 
nourishment. The cheapest food is that which supplies the most nutri- 
ment for the least money. The most economical food is that which is 
cheapest and at the same time best adapted to the needs of the user. 

There are various ways of comparing food materials with respect to 
the relative cheapness or dearness of their nutritive ingredients. For 
instance, from the proportions of available nutrients and energy in 
different food materials given in Table III we may calculate the cost 
of the different nutrients per pound and of energy per 1,000 calories 
in any given material for which the price per pound is known. Thus, 
for the different food materials given in Table V (p. 40), when the 
price of any material is that given in the first column, the cost of pro- 
tein and energy will be as given in the second and third columns. 
These figures show the relative economy of the various foods as sources 
of protein and sources of energy. Of course the amount of energy 
that would be obtained in a quantity of any given material sufficient 
to furnish a pound of protein would vary with the amounts of fats and 
carbohydrates accompanying the protein; and on the other hand, the 
quantities of the different materials that would furnish 1,000 calories 
of energy would contain different amounts of protein. The figures 
for cost of protein leave the carbohydrates and fats out of account, and 
those for energy take no account of the protein. Hence the figures 
for either protein or energy alone give a very one-sided view of the rela- 
tion between nutritive value and money cost. 

A better way of estimating the relative pecuniary economy of differ- 
ent food materials is found in a comparison of the quantities of both 
nutrients and energy which can be obtained for a given sum, say 10 
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cents, at current prices.    This also is illustrated in Table V, which 
follows : 

TABLE V.—Comparative cost of digestible nutrients and energy in different food materials ai 
average prices. 

fit is estimated that a man at light to moderate muscular work requires about 0.23 pound of protein 
and 3,050 calories of energy per day.] 

Kind of food material. 

Beef, sirloin  
Do  
Do  

Beef, round  
Do  
Do  

Beef, shoulder clod  
Do  

Beef, stew meat  
Beef, dried, chipped  
Mutton chops, loin  
Mutton, leg  

Do  
Roast pork, loin  
Pork, smoked ham  

Do  
Pork, fat salt  
Codfish, dressed, fresh  
Halibut, fresh  
Cod, salt  
Mackerel, salt, dressed  
Salmon, canned  
Oysters,  solids,  50 cents per 

quart  
Oysters,  solids,  35 cents per 

quart  
Lobster, canned  
Butter  

Do  
Do  

Eggs, 36 cents per dozen  
Eggs, 24 cents per dozen  
Eggs, 12 cents per dozen  
Cheese  
Milk, 7 cents per quart  
Milk, 6 cents per quart  
Wheat flour  

Do  
Corn meal, granular  
Wheat breakfast food  
Oat breakfast food  
Oatmeal  
Rice  
Wheat bread  

Do  
Do  

Rye bread  
Beans, white, dried  
Cabbage  
Celery  
Corn, canned  
Potatoes, 90 cents per bushel... 
Potatoes, 60 cents per bushel... 
Potatoes, 45 cents per bushel... 
Turnips  
Apples  
Bananas  
Oranges  
Strawberries  
Sugar  

Amounts for 10 cents. 

Price 
per 

pound. 

Cost of 
1 pound 

pro- 
tein.» 

Cost of 
1,000 

calories 
energy. 

(a) 

Total 
weight 
of food 
mate- 

Pro- 
tein. Fat. Carbohy- 

drates. Energy, 

rial. 

Cents. Dollars. Cents. Pounds Pound. Pound. Pounds. Calories. 
25 
20 
15 
16 
14 
12 
12 
9 
5 

25 
16 
20 
16 
12 
22 
18 
12 
10 
18 

7 
10 
12 

25 

1.60 
1.28 
.96 
.87 
.76 
.65 
.75 
.57 
.35 
.98 

1.22 
1.37 
1.10 
.92 

1.60 
1.30 
6.67 

.93 
1.22 
.45 
.74 
.57 

4.30 

25 
20 
15 
18 
16 
13 
17 
13 
7 

32 
11 
22 
18 
10 
13 
11 
3 

46 
¡38 
22 
9 

13 

111 

0.40 
.50 
.67 
.63 
.71 
.83 
.83 

1.11 
2 
.40 
.63 
.50 
.63 
.83 
.45 
.56 
.83 

1 
.56 

1.43 
1 
.83 

.40 

0.06 
.08 
.10 
.11 
.13 
.15 
.13 
.18 
.29 
.10 
.08 
.07 
.09 
.11 
.06 
.08 
.02 
.11 
.08 
.22 
.13 
.18 

.02 

0.06 
.08 
.11 
.08 
.09 
.10 
.08 
.10 
.23 
.03 
.17 
.07 
.09 
.19 
.14 
.18 
.68 

410 
515 
685 
560 
630 
740 
595 
795 

1,530 
315 
890 
445 
560 

1,035 
735 
915 

2,950 
220 

.02 

.01 

.20 

.10 

265 
465 

1,135 
760 

.01 90 

18 3.10 80 .56 .03 .01 .02 125 
18 
20 
25 
30 
24 
16 
8 

16 

1.02 
20.00 
25.00 
30.00 
2.09 
1.39 
.70 
.64 

46 
G 
7 
9 

39 
26 
13 
8 

.56 

.50 

.40 

.33 

.42 

.63 
1.25 
.63 

.10 

.01 

■"""."OS* 
.07 
.14 
.16 

.01 

.40 

.32 

.27 

.04 

.06 

.11 

.20 

225 
1,705 
1,365 
1,125 

260 
385 
770 

.02 1,185 
3i 1.09 11 2.85 .09 .11 .14 885 
3 .94 10 3.33 .11 .13 .17 1,030 
3 .31 2 3.33 .32 .03 2.45 5,440 
2è .26 2 4 .39 .04 2.94 6,540 
2è .32 2 4 .31 .07 2.96 6,540 
7è .73 4 1.33 .13 .02 .98 2,235 
7è .53 4 1.33 .19 .09 .86 2,395 
4 .29 2 2.50 .34 .16 1.66 4,500 
8 1.18 5 1.25 .08 .97 2,025 
6 .77 5 1.67 .13 .02 .87 2,000 
5 .64 4 2 .16 .02 1.04 2,400 
4 .51 3 2.50 .20 .03 1.30 3,000 
5 .65 4 2 .15 .01 1.04 2,340 
5 .29 3 2 .35 .03 1.16 3,040 
2è 2.08 22 4 .05 .01 .18 460 
5 6.65 77 2 .02 .05 130 

10 4.21 23 1 .02 .ói .18 430 n 1.00 5 6.67 .10 .01 .93 1,970 
i .67 3 10 .15 .01 1.40 2,950 
i .50 3 13.33 .20 .01 1.87 3,935 

i 1.33 8 10 .08 .01 .54 1,200 
lè 5.00 8 6.67 .02 .02 .65 1,270 
7 10.00 27 1.43 .01 .01 .18 370 
6 12.00 40 1.67 .01 .13 250 
7 8.75 47 1.43 .01 .01 .09 215 
6 3 1.67 1.67 2.920 

a The cost of 1 pound of protein means the cost of enough of the given material to furnish 1 pound of 
protein, without regard to the amounts of the other nutrients present. Likewise the cost of energy 
means the cost of enough material to furnish 1,000 calories, without reference to the kinds and propor- 
tions of nutrients in which the energy is supplied. These estimates of the cost of protein and energy 
are thus incorrect in that neither gives credit for the value of the other. 
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The fourth column in Table V shows the total weight of each food 
material and the last four columns the amounts of different nutrients 
and of energy that can be obtained for 10 cents when the price per 
pound is that given in the first column. Chart 2 illustrates graphically 
the facts brought out in this part of the table. 

CHART 2.—PECUNIARY ECONOMY OF FOOD. 

Amounts of actually nutritive ingredients ohtained in different food materials for 10 cents. 

[Amounts of nutrients in pounds; fuel value in calories.] 

Protein. Hau. Carbohydrates        Fvuel Vaine. 
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Of course, the market prices of the different food materials would 
vary in different localities and at different times, but the prices here 
used are averages of such as are actually found in different parts of 
the United States in different years and seasons, and serve for com- 
parison. 

It should be borne in mind that the figures here given represent 
only the cost of the materials as purchased in the market. In com- 
paring the relative economy of the different food materials no account 
is taken of the cost of cooking or of the convenience of preparation for 
the table, which are sometimes even more important from the stand- 
point of actual economy than the market prices. 

The figures of Table V show, for instance, that 10 cents spent for 
beef sirloin at 20 cents a pound buys 0.5 pound of meat, which con- 
tains 0.08 pound of protein, 0.08 pound of fat, and 515 calories of energy, 
actually available to the body, while the same amount spent for oysters 
at 35 cents a quart would buy a little over half a pound of oysters, con- 
taining 0.03 pound of protein, 0.01 pound of fat, 0.02 pound of carbo- 
hydrates, and 125 calories of energy; or if spent for cabbage, at 2J 
cents a pound, it would buy 4 pounds, containing 0.05 pound of pro- 
tein, 0.01 pound of fat, 0.18 pound of carbohydrates, and 460 calories 
of energy, while of wheat flour at 3 cents a pound it would buy 3J 
pounds, containing 0.32 pound of protein, 0.03 pound of fat, 2.45 
pounds of carbohydrates, and 5,410 calories of energy. Comparing 
the various materials in this way, it becomes clear that the fresh vege- 
tables are the dearest sources of protein, meats and fish somewhat 
cheaper, and the cereals cheapest of all ; and that oysters and lobsters 
are the costliest sources of energy, followed by some of the green vege- 
tables and fruits, then the majority of the meats, next potatoes, and 
cheapest of all, the cereals. 

It is quite evident that the market price of food materials is not 
regulated by their actual value for nutriment. For instance, an ounce 
of protein or fat from the tenderloin of beef is no more nutritious than 
that from a round or shoulder," but it costs considerably more. The 
agreeableness of food to the palate or to the buyer's fancy has much to 
do in deciding current demand and consequent selling price. It may 
be said, however, that animal foods have some advantage over vege- 
table foods. Animal foods, such as meats, fish, milk, and the like, 
gratify the palate as many vegetable foods do not. Furthermore, 
what is of still greater weight in regulating the food habits of communi- 
ties by whose demand the prices are determined, they satisfy an actual 
need by supplying protein and fats in which the vegetable foods, except 
cereal grains and leguminous seeds, are largely lacking. Moreover, 
as has previously been explained, the animal foods are in general more 
easily and completely digested than are the vegetable, especially as 
regards protein.    Thus there is doubtless good ground for paying 
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somewhat more for the same total quantity of nutritive material in 
the animal food. 

One point to be especially noted here is the difference in the cost of 
nutrients in foods already prepared for use and in the same materials 
not so prepared. For instance, wheat made into ordinary prepared 
breakfast cereal might contain no more available protein or energy 
than the same wheat made into white or graham flour, but the break- 
fast cereals cost more than the flour per pound. At the same time, 
the breakfast foods afford a pleasing variety in the diet, and often 
require little or no cooking and are therefore very convenient; while 
the flour must be made into bread or other food at more expense of 
labor, fuel, etc. If the breakfast cereal does not cost much more than ! 
the flour the difference may be offset by the convenience of prepara- 
tion for the table, the palatability, and the pleasing variety it gives. 

Many of the breakfast foods are advertised as having an especially 
high nutritive value. If the statements often made in advertising 
these could be believed they would have some nutritive property not 
found in flours and meals ground from the same grains. For these . 
claims there is no ground. The breakfast foods made from wheat, I 
corn, oats, and other cereals contain no nutritive material other than 
that which is in the original grain, and which is also found in the ordi- 
nary flours and meals made from the same grains; and when the two 
kinds of food are equally well cooked there is no experimental evidence 
to show any difference in the thoroughness of digestibility. The retail 
prices of the breakfast foods are from two to five times as large as 
those of the ordinary products, like flour and meal. The advertise- 
ments, which often claim nutritive values that are fictitious, do not 
give any suggestion of the high price of the nutrients in the prepared 
foods as compared with that of the same amounts in the ordinary 
products, nor do purchasers generally realize how expensive these pre- 
pared foods are. 

ERRORS m FOOD ECONOMY. 

Scientific research, interpreting the observations of practical life, 
indicates that a fourfold mistake in food economy is very commonly 
made. First, the costlier kinds of food are used when the less expen- 
sive are just as nutritious and can be made nearly or quite as palatable. 
Secondly, the diet is apt to be one-sided, in that foods are used which 
furnish relatively too much of the fuel ingredients and too little of the ; 
flesh-forming materials. Thirdly, excessive quantities of food are 
used; part of the excess is eaten and often to the detriment of health; 
part is thrown away in the table and kitchen wastes. Finally, serious 
errors in cooking are committed. 

For the well-to-do the worst injury is that to health; but people of 
small incomes suffer the additional disadvantage of the injury to purse. 
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Indeed, to one who looks into the matter it is surprising to see now 
much people of limited incomes lose in these ways. It is the poor 
man's money that is most injudiciously spent in the market and the 
poor man's food that is most badly cooked at home. 

NEEDLESS USE OF EXPENSIVE FOODS. 

A common mistake in purchasing food is in buying the more expen- 
sive kinds when cheaper ones would serve the purpose just as well. 
This is often done under the impression that there is some peculiar 
virtue in the costlier materials and that economy in the diet is detri- 
mental to dignity and welfare. Unfortunately it is too often the case 
that those who are most extravagant in this respect are the ones who 
can least afford it. On the other hand, there is frequently a desire 
to economize, but a lack of knowledge of the best method of doing so. 
Many a housekeeper who sincerely tries to do the best for those to bo 
provided for, but whose every cent must tell, buys eggs at 25 cents a 
dozen, or sirloin steak at 20 cents a pound, when, for the same amount 
of money, it would be possible to get twice as much nourishment from 
a cheaper cut of meat, which, with a little skill in preparation and 
cooking, could be made into a tasty dish such as persons in far easier 
circumstances would not hesitate to set upon their tables. 

The difficulty is the ignorance of the simple principles of nutrition. 
That ignorance results in a great waste of money. The maxim "that 
the best is the cheapest/ ' as popularly understood to apply to the 
higher-priced materials, is not true of food. The larger part of the 
price of the costlier foods is paid for appearance, flavor, or rarity. 
While the dearer articles are often more pleasing to the palate, and 
are sometimes more easily cooked or possess a finer flavor, they are 
no more digestible nor nutritious than the cheaper ones. People who 
can afford them may be justified in buying them, but for persons in 
good health and with limited means they are not economical, and often 
increase the cost of food out of all proportion to nutrients furnished. 

In the course of some dietary studies made in one of the poorer dis- 
tricts of Chicago it was found that a woman, whose husband was out 
of work and whose family was living on a few cents a day, bought 
lettuce, an article so innutritions that, at least when out of season 
and high in price, it is a luxury even for the rich, while she had to do 
without nutritious food. No one can object to the use of lettuce, or 
any other wholesome food, when the purse allows, but it is pitifully 
bad economy in such cases to buy foods which simply please the palate 
while the body goes without proper nourishment. 

The plain, substantial, standard food materials, like the cheaper 
cuts of meat and fish, milk, flour, corn meal, oatmeal, beans, and pota- 
toes, are as digestible and nutritious and as well fitted for the nourish- 
ment of people in good health as are any of the costlier materials. 

We endeavor to make our diet suit our palate by paying high prices 
in the market rather than by skillful cooking and tasteful serving 
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at home. The remedy for this evil will be found in an understanding 
of the elementary facts regarding food and nutrition, in a better 
knowledge of cooking and serving food, and in the acceptance of the 
doctrine that economy is not only respectable but honorable. 

The soup kitchens which have been established in many cities, 
where meals planned according to accepted dietary standards are sold 
at very low and yet profitable rates, should furnish their patrons with 
object lessons on the food-purchasing power of money. 

DANGER OF A ONE-SIDED DIET. 

Unless care is exercised in selecting food a diet may result which is 
one-sided or badly balanced—that is, one in which either protein or 
fuel ingredients are provided in excess. If a person consumes large 
amounts of meat and little vegetable food, the diet will be too rich in 
protein and may be harmful. On the other hand, if pastry, butter, 
and such foods are eaten in preference to a more varied diet, the food 
will furnish too much energy and too little building material. 

Extreme illustrations of such a one-sided diet are found in the food 
of those persons who live largely on bread and tea, or others who live 
on corn meal, fat pork, and molasses. The "hog and hominy" diet 
supplies liberal quantities of energy, but is very deficient in protein, 
as illustrated by the diet of negroes in the "black belt," with 62 grams 
of protein and 3,270 calories of energy per man per day. 

In this connection it should be said that most of our dietary stand- 
ards have been deduced from food investigations conducted with per- 
sons living in temperate climates. It is not improbable that those 
living in arctic regions and in the Tropics require nutrients in different 
proportions. It is a matter of common observation that in arctic 
regions much larger amounts of energy-yielding material, principally 
fat, are consumed than in warmer climates. Less definite informa- 
tion is available regarding food requirements in the Tropics; but it 
seems probable that when proper dietary conditions are followed some- 
what less food is consumed than in temperate regions, and that the 
nutrients are in somewhat different proportion. It is certain that a 
diet which would be entirely satisfactory in frigid regions would be 
one-sided in the Tropics, and vice versa. This subject is one which 
needs further investigation before definite conclusions can be drawn 
regarding the foods best fitted for extremes of heat or cold. 

WASTE OF FOOD. 

The use of excessive quantities of food, which is a common dietary 
error in this country, among not only the well to do but also those in 
moderate circumstances, entails a waste of food in at least three ways : 

First. More food is eaten than can be properly utilized by the body. 
This is not universally true, for there are some people who do not eat 
enough for healthful nourishment. But the eating habits of large 
numbers are vicious, resulting not only in a loss of food material but 
in an increase in the labor of digestion, to say nothing of the injurious 
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effects which overeating may have upon the bodily organs and fuñe- 
tionts and upon health in general Probably the worst sufferers from 
this evil are well-to-do people of sedentary occupations—brain work- 
ers as distinguished from hand workers. 

Second. More food is served than can be eaten, and the excess is 
thrown away as table waste. Indeed, in many families in this country 
it is a matter of pride to furnish more food than is needed, a feeling 
which appears quite unreasonable to frugal Europeans, even those in 
equally comfortable circumstances. 

Third. The third form is that which occurs in the preparation of 
food materials for consumption. Thus, in removing the inedible mate- 
rial, as skin, seeds, etc., from fruits and vegetables, more or less of 
the edible portion is removed also, depending upon the care with 
which the work is done. The greatest loss from a pecuniary stand- 
point, however, is in the waste of animal foods in which the nutrients are 
in their costliest forms. The í c trimmings " of meat which are left with 
the butcher or removed in the kitchen frequently contain one-eighth of 
the nutritive ingredients of the material paid for. Part of such waste 
is inevitable, but much of the valuable nutrients might be saved if the 
materials were used for making soup». The more economical cuts of 
meats are those in which there is less waste of this kind; in such cuts of 
meat as loin of beef, rib chops of lamb, and similar cuts, one-fifth the 
cost goes to pay for bone. Such cuts, therefore, should be avoided 
by those who wish to get the most actual nutriment for their money. 

Just where and among what classes of people the waste of food is 
greatest it is not possible to say, but there is certainly a great deal 
more of it in this country than in Europe. The worst sufferers from 
it are doubtless the poor, but the large body of people of moderate 
means, the intelligent, and fairly well-to-do wage-workers are guilty of 
errors in this regard. The common remark that '/the average Amer- 
ican family wastes as much food as a French family would live upon" 
is greatly exaggerated, but statistics show that there is considerable 
truth in it. In dietary studies conducted at a students' club in an 
Eastern college it was found that 10 to 14 per cent of the nutritive 
materials purchased were thrown away as kitchen or table waste, and 
yet the club members were trying to live as economically as was con- 
sistent with comfort. In private families the waste has been found to 
range from practically none to as high as 8 or 10 per cent, while in 
boarding houses, even where economy was sought, it has reached 10, 
and in individual instances 20 per cent ; and in some public institu- 
tions where large numbers were fed it has been as high as 25 per cent 
and even higher. 

ERUORS IN COOKING. 

It is commonly remarked by those who study the conditions of liv- 
ing of people of limited means in different parts of the country that 
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for substantial improvement of their household economics two things 
are needed. They must be informed as to the high nutritive value of 
the cheaper foods as compared with the costlier kinds, and the meth- 
ods of cooking must be improved. A great deal of fuel is wasted in the 
preparation of food, and even then a great deal of the food is badly 
cooked. To replace dear food badly cooked by cheaper food well 
cooked is important for both health and purse. To make the table 
more attractive will be an efficient means for making the home life 
more enjoyable, 

SUMMARY. 

Food has been briefly defined as " that which taken into the body, 
either builds tissue or yields energy. " In its building function pro- 
tein is the most important ingredient of food, as it is the basis of mus- 
cle, bone, and almost all the tissues and fluids of the body. Mineral 
matters are also needed in the body structure, though in smaller quan- 
tities. Protein, fats, and carbohydrates may any of them be burned 
in the body to produce heat or muscular energy, but for protein this 
is a less important and probably less usual function. The fats and 
carbohydrates, by being themselves used as fuel, leave the protein for 
its indispensable work of tissue forming. 

Not only the amounts of nutritive ingredients which a food contains, 
but also the proportions which can be digested and utilized by the 
body, determine the real nutritive value of a food material. As a 
general rule, carbohydrates are more completely digested and hence 
more fully available for use in the body than protein and fats, and 
protein of animal foods, as meat, fish, milk, and eggs, is more digest- 
ible than that of vegetable foods. Fats are probablly less digestible 
than most forms of protein and carbohydrates. 

In ordinary mixed diet the chief sources of protein are meat, fish, 
and milk among animal foods, and the cereals and legumes among 
vegetable foods. Beans, peas, and oatmeal are rich in protein and 
hence especially valuable food. About nine-tenths of the fat in the 
ordinary diet is obtained from the animal foods, while the vegetable 
foods furnish approximately nine-tenths of the carbohydrates. 

Other things being equal, foods furnishing nutrients which can be 
most easily and completely utilized by the body are the most desirable, 
since they will not bring unnecessary exertion to the various organs. 
Many kinds of food which in their natural state hold the most valuable 
nutrients in such form that the digestive juices can not easily work 
upon them are so changed by the heat of cooking that they become 
easily digestible. Thus the importance of proper cooking can hardly 
be overestimated. Things which please the palate stimulate the flow 
of the digestive juices; for this reason food should be made appetizing. 
An attractive diet pleases the aesthetic sense; hence refinement in food 
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habits is as desirable as in other phases of our daily life.    The sense of * 
comfort and satisfaction produced by even the appearance of food well 
cooked and served is of indisputable value.    Fortunately such satis- 
faction is within the reach of almost all. 

Among people who have the benefits of modern comfort and culture 
the palate revolts against a very simple and unvaried diet, and for this 
reason the nutrients are usually supplied from a variety of articles— 
some of animal, some of vegetable origin. With a varied diet it is also 
easier to secure the proper proportions of protein to fats and carbohy- 
drates. 

As the habits and conditions of individuals differ, so, too, their 
needs for nourishment differ, and their food should be adapted to their 
particular requirements. It has been estimated that an average man 
at moderately active labor, like a carpenter or mason, should have 
about 115 grams or 0.25 pound of available protein and sufficient fuel 
ingredients in addition to make the fuel value of the whole diet 3,400 
calories, while a man at sedentary employment would be well nour-- 
ished with 92 grams or 0.20 pound of available protein and enough 
fats and carbohydrates in addition to yield 2,700 calories of energy. 
The demands are, however, variable, increasing or decreasing with 
increase or decrease of muscular work, or as other needs of the person 
change. Each person, too, should learn by experience what kinds of 
food yield him nourishment with the least discomfort, and should 
avoid those which do not "agree" with him. 

Too much food is as bad as too little and occasions a waste of energy 
and strength in the body as well as a waste of nutritive material. 
While in the case of some foods as purchased, notably meats, some 
waste is unavoidable, the pecuniary loss can be diminished, both by 
buying those kinds in which there is the least waste, and by utilizing 
more carefully than is ordinarily done portions of what is usually 
classed as refuse. Much of the waste may be avoided by careful plan- 
ning so as to provide a comfortable and appetizing meal in sufficient 
amount, but without excess. If strict economy is necessary, the dearer 
cuts of meat and the more expensive fruits and vegetables should be 
avoided. With reasonable care in cooking and serving, a pleasing and 
varied diet can be furnished at moderate cost. It should not be for- 
gotten that the real cheapness or dearness of a food material depends 
not only on its market price, but also on the cost of its digestible 
nutrients. It should always be remembered that "the ideal diet is 
that combination of foods which, while imposing the least burden on 
the body, supplies it with.exactly sufficient material to meet its 
wants/' and that any disregard of such a standard must inevitably pre- 
vent the best development of our powers. 
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